Titin is a giant protein that functions as a shock absorber in sarcomeres -the basic contractile unit of muscles (Figure 1 ). When stretched, thermal disturbances are expected to make titin follow the Maxwell path (global minimizer) of its free energy. This path involves neither energy dissipation nor hysteresis. Therefore, a basic question is how does titin release energy so efficiently?
Titin is a giant protein that functions as a shock absorber in sarcomeres -the basic contractile unit of muscles (Figure 1 ). When stretched, thermal disturbances are expected to make titin follow the Maxwell path (global minimizer) of its free energy. This path involves neither energy dissipation nor hysteresis. Therefore, a basic question is how does titin release energy so efficiently?
From the mechanical perspective, titin can be conceived as a chain of bi-stable elements (domains) connected in series. Such a system is characterized by a variety of nontrivial equilibrium configurations and inhomogeneous strain distribution. For a prescribed overall strain, several equilibrium configurations are possible. Yet, only one is a global minimizer of the energy.
In this work, we study the mechanical behavior of titin by means of a simple theoretical model of a chain comprised from bi-stable elements, which has been found to be very useful in describing phase-transforming materials. We generalize the model, provide some important insights, and apply it to titin. We show that dissipation depends on both system size and the height of the energy barrier separating equilibrium configurations. In this sense, nature has optimized titin structure in order to function as an efficient shock absorber (Figure 2) [1]. 
